Effect of hypertension on the angiotensin II fibres arriving at the posterior lobe of the hypophysis of the rat. An immunohistochemical study by Pérez Delgado, Maria del Mar et al.
Histol Histopathol (2000) 15: 73-77 
http://www.ehu.es/histol-histopathol 
Histology and 
Histo pathology 
Cellular and Molecular Biology 
Effect of hypertension on the angiotensin II 
fibres arriving at the posterior lobe of the hypophysis 
of the rat. An immunohistochemical study 
M.M. Pbrez-Delgado, E. Carmona-Calero, N. Marrero-Gordillo, H. Perez-Gonzalez and A. Castafieyra-Perdomo 
Department of Anatomy, Faculty of Medicine, University of La Laguna, Tenerife, Spain 
Summary. We studied immunohistochemically the 
posterior lobe of the hypophysis (PL) of 15-week-old 
spontaneously hypertensive rats (SHR) and of matched 
normotensive Wistar Kyoto rats (WKY), by using our 
own polyclonal antibody raised in mice against 
Angiotensin I1 (mouse-antiangiotensin 11, MAAII). The 
blood pressure, water intake and volume of the PL were 
also recorded. The SHR rats were hypertensive, drank 
more water and showed a clear hypertrophy of their 
hypophysial PL. Also the PL of the SHR animals 
showed an increase in the immunoreactivity to the anti- 
angiotensin I1 antibody in the fibres arriving at the PL, 
with respect to the PL of WKY rats. This increase is 
compatible with the hyperactivity of the brain RAS, 
depletion of vasopressin content in the PL and increase 
in plasmatic levels of vasopressin described in SHR rats 
with respect to normotensive animals, as angiotensin I1 
could locally stimulate vasopressin release to plasma 
from the neurohypophysis. 
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Introduction 
Angiotensin is an integrative hormone/neurotrans- 
mitter which coordinates the activity of several 
physiological agents implicated in body fluid balance 
(Ferrario, 1983). Parts of this complex action depend on 
the brain angiotensin system, which is an essential factor 
in regulating thirst, sodium appetite and vasopressin 
release (Phillips, 1987). 
The hormone vasopressin, well known for its pressor 
and antidiruretic effects, is primarily synthesized in the 
rnagnocellular neurons of the hypothalamus. The axons 
originating in these neurons pass through the internal 
zone of the median eminence and reach the posterior 
lobe of the hypophysial stalk (PL) (Holmes et al., 1986). 
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The secretion of this hormone is controlled, at least in 
part, by angiotensinergic inputs that come from the 
subfornical organ (SFO) and reach the paraventricular 
(PVN) and supraoptic (SPO) nucleus of the hypo- 
thalamus (Sgro et al., 1984). 
Immunocytochemical data indicate that both angio- 
tensin and vasopressin are found in the magnocellular 
and parvocellular neurons in the PVN and SPO of the 
hypothalamus, possibly in the same cells (Irnboden and 
Felix, 1991).  Imboden et a l .  (1989) have also 
demonstrated a dense plexus of fibres and terminals in 
the neurohypophysis of the Wistar Kyoto rat, using their 
own purified angiotensin I1 antiserum (Imboden et al., 
1987), confirming the findings of Lind et al. (1985) of an 
angiotensinergic paraventriculohypophysial pathway. 
They described colocalization of angiotensin and 
vasopressin in neurons as well as in fibres of the 
hypothalamo-neurohypophysial system, suggesting the 
possibility that vasopressin and angiotensin systems 
interact in the pituitary as well as in the hypothalamus 
(Imboden and Felix, 1991). 
In a recent study, we have described a decrease in 
immunoreactive material for vasopressin in the posterior 
lobe of the hypophysis (PL), in a group of spontaneously 
hypertensive rats (SHR) in comparation with a control 
group of Wistar-Kyoto rats (WKY) (Castaiieyra 
Perdomo et al., 1999). The purpose of this study was to 
examine the possibility that angiotensinergic fibres and 
terminals described in the PL (Imboden et al., 1989) 
were altered by spontaneous hypertension in relation 
with the described alterations in the hypophysial- 
vasopressin content (Castafieyra Perdomo et al., 1999). 
For this purpose we have used immunocytochemical 
methods involving our own antiserum against 
angiotensin 11 produced in mice. 
Materials and methods 
Antisera 
Antisera was raised in mouse as follows: angiotensin 
I1 (Sigma), after coupling to a carrier (thyroglobulin), 
was emulsified with complete Freund's adjuvant and 




